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(57)Abstract: 

PURPOSE: To make the length of wiring short by a method 
wherein, in addition to wiring layer which is used for wiring 
on lattices in the transverse and longitudinal directions in 
conventional cases, a wiring layer which is used for lattice- 
shaped wiring in the oblique direction is used. 
CONSTITUTION: In addition to lattices 1 in the transverse 
direction and lattices 1 in the longitudinal direction, lattices 3 
in the rightward ascending oblique direction and lattices 4 in 
the rightward descending oblique direction are set, they are 
used as wiring layers which are used mainly for wiring on the 
respective lattices 1, 2, 3, 4, and a first inter-connection layer 
to a fourth wiring layer are allotted. Thereby, the length of the 
wiring can be shortened to 0.7 times at the most, and the 
wiring resistance and wiring capacitance are reduced. As a 
result, the operating speed of the title integrated circuit can be 
made fast. 




2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 



http://wvvwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAWYaGN5DA405102305P 



11/5/03 



Searching PAJ 



Page 2 of 2 



rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



■nt P ://w Wwl ,ip^ 



1 1/5/03 



(19)B*BHW/r (J P) 02) & ^ ^ |^ £ $g (A) (ll)!fc§}faB[fira#*t 

#^¥5-102305 



(43)&MB ¥fi£5*i?(1993)4/323B 



(51)Inta 5 




F I 




H 0 1 L 21/82 








G 0 6 F 15/60 


3 7 0 P 7922-5 L 






H 0 1 L 21/3205 










9169 -4M 


HO 1L 


21/ 82 W 




9169-4M 




C 




wmn* *m 


£ mtm<Dini(± 3 m «*j(iaR< 




#gg¥3-260187 




000232036 










(22)tB^B 


¥^3^(1991)10^ 8 B 




a 








^JUiftJIIiSft^JSE/h^HI 1 T§403# 








53 
















#SJI|JiJI|«mfSE/h#Br-T1408S 






















(74)ftSA 




(54) utmozm 









(57) imw 

t<7 h^mx-wm LfcB»»ss . 
[ ) tf^m ^ts7 1 x Tmrnnofc? 2 can * x 

jSB^ra^iStt/'c^ys. cjSDjSiia<ois«/^y6o 

H»*]EfgW>£SS:ft*0. 7f&(cS*><f6i fc# 




(2) 



(0002] 



•3^5-1 02305 




[0009] 02(Cfeu^T si«4SB7 
(0011J 




5. 6, 15, 16 2&®com%'V> 



7 

(3) »HPP5- 1 0230 5 




(51)Int.Cl.» 



7353-4M H0 1L 21/88 



A 



(12)UNEXAM1NED PATENT APPLICATION GAZETTE (A, 

(19) Japanese Patent Office (JP) 

(H) Unexamined Patent Application KOKAJ No IK.,n~«* 
(43) Kcwat r. H5-102305 [1993? 

t«) KOKAI Date: April 23, 1993 1 



(51) Int CL S 
HOI L 21/82 
G 06 F 15/60 
H 01 L 21/3205 



LD. Symbol 



370 P 



Intern. Ref. No. FI 



7922-5L 



Tech. Desig. 



9169AM 
9169-4M 
7353-4M 



Examination Request Status Not yet guested 
Number of Claims: 1 



(21) Application No. 

(22) Filing Date: 
(71) Applicant: 



H01L 21/82 



H01L 21/88 



(72) Inventor: 



(Total 3 pages [in orig. J) 

H3-260187 [1991] 

October 8, 199] 
000232036 

Nippon Denki AisWmaikon Shisute™ KK 
[NEC IC Microcomputer Systems, Ltd.] 
1-403-53 Kosugi. ch0j NakaWku, Kawasaki-shi, 
Kanagawa-ken 
Akihiro Sato 

d ° NipP ° n Denki AisMmaikon Shisutemu KK 



W 

c 

A 



1 



» 

1-403-53 Kosugi-cho, Nakahara-ku, Kawasaki-shi, 
Kanagawa-ken 

(74) Agent: Susumu Uchihara, patent attorney 



2 



(54) (Title of Invention] 

Antomatic Layont Method for Semiconductor Integrated Circuits 
(57) [Abstract] 

[Purpose] 

determined wiring layers implements wiring on decided lattice members in 

[Constitution] 

and point D. P ° mt A ^ ' ^ a ^8 Pattern 6 between point C 

[Benefits] 
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[Claimsl 



[Claim 11 An automatic layout method for semiconductor integrated circuits that employs a 
wiring layer using wiring on at least one horizontal-direction lattice member, a wiring layer using 
wiring on at least one vertical-direction lattice member, and a wiring layer using wiring on at 
least one diagonal-direction lattice member. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

This invention concerns an automatic layout method for semiconductor integrated 
circuits, and more particularly concerns an automatic layout method that uses an algorithm that 
implements wiring on decided lattice members in determined wiring layers. 

[0002] 
[Prior Art] 

In a conventional automatic layout method for semiconductor integrated circuits that uses 
an algorithm that implements wiring on decided lattice members in determined wiring layers, as 
diagrammed in Fig. 3, for example, a first wiring layer is primarily used in wiring on a 
horizontal-direction lattice member 11, while a second wiring layer is primarily used in wiring 
on a vertical-direction lattice member 12. Furthermore, when three or more wiring layers are 
used, [the additional layers] are allocated in sequence, the third wiring layer being made on the 
same horizontal-direction lattice member 1 1 as the first wiring layer, and the fourth wiring layer 
being made on the same vertical-direction lattice member 12 as the second wiring layer. 

[0003] 

Fig. 4 is a diagram of a pattern actually wired following the lattice diagrammed in Fig. 3. 
In Fig. 4, there are a first wiring layer 15 in the horizontal direction and a second wiring layer 16 
in the vertical direction, with these wiring layers 15 and 16 being electrically connected by a 
connection pattern 17. These are wiring patterns for making electrical connections between 
points A and B, and C and D. 

[0004] 

[Problems Which the Present Invention Attempts to Solve] 

With a conventional automatic layout method for semiconductor integrated circuits such 
as this, wiring is only implemented on either a horizontal-direction or vertical-direction lattice 
member 1 1 or 12, even when using three or more wiring layers. Therefore, even when the 
number of wiring layers is increased, all that happens is that wiring is made easier, and wiring 
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length is hardly shortened at all, which constitutes a problem. 
[0005] 

An object of the present invention is to provide an automatic lavout nwh~i f« 

semiconductor integrated circuits wherein v^riL u n. • " iayout method for 

above is resolved. * W ° Wg length 15 shortened problem noted 

[0006] 

[Means Used to Solve the Abovementioned Problems] 

The automatic layout method for semiconductor integrated circuits of the nre^nt 

[0007] 

[Embodiments] 

lattice members 4 that decline to the ^7*2 * !? e nght 311(1 <^nal-dnecti<m 
wiring layers are ^ ^ *»* 

and 4, respectively. 8 * Pnmanly m wmng on lattice members 1,2,3, 

[0008J 

diagrJof Fig S f Pattem diagram WhereiD 3 P attem ^ been -de using the lattice 
[0009] 

and a fo^ti^^w^ 25/^ ? ' * ^ ^ *> a *" *** ^yer 5, 
connection poin* etc ^r-wumg-layer connection pattem 9 provided at the 

[0010] 

D. The^^gte^glnTs^^^n by^a fa^to^ofl^t^O^^ ^ ^ P oult B, and point C and point 
[wiring] shown in Fig. 4. factor of 0.7 to 0.8, compared to that of the conventional 

[0011] 
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(Benefits of the Invention] 

The present invention, as described in the foregoing, by using wiring layers used in 
wiring on diagonal-direction lattice members in addition to wiring layers used in wiring on the 
usual horizontal- and vertical-direction lattice members, can shorten wiring lengths by a 
maximum factor of 0.7, providing the benefits of reduced wiring resistance and wiring 
capacitance, and faster operating speeds. 

[Brief Description of the Drawings] 

Fig. 1 is a diagram of a wiring lattice used with the automatic layout method for 
semiconductor integrated circuits in one embodiment of the present invention; 

Fig. 2 is a diagram of a wiring pattern produced in conformity with the lattice 
diagrammed in Fig. 1 ; 

Fig. 3 is a diagram of a wiring lattice used in a conventional automatic layout method; 

and 

Fig. 4 is a diagram of a wiring pattern produced in conformity with the lattice 
diagrammed in Fig. 3. 

[Explanation of Symbols] 

1,11 Horizontal-direction lattice members 
2, 22 Vertical-direction lattice members 

3 Diagonal-direction lattice member rising to right 

4 Diagonal-direction lattice member declining to right 
5,6,15,16 Wiring patterns between two points 
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[Figure I] 



[Figure 2] 




[Figure 3] 



Vertical-direction lattice member 
^Horizontal-direction lattice member 



■4. Diagonal-direction lattice 
declining to 

3 Diagocial-directipn „ 




Z-T" # Vertical-direction lattice member 
^^11 Horizontal-directian lattice member 



[Figure 4] 
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